The polymerase chain reaction (PCR) is an enzyme-based chemical reaction that manufactures copies of one or more identifying regions of double-stranded DNA sequences (target sequences) [1] [2] [3] . These copies of target DNA are known as "amplicons".
Recently, Smiths-ETG began commercial production of a hand-held, battery-powered, high-performance PCR instrument, the Bio-Seeq ® . (see Figure 1) The following is taken from the web site of Smiths Detection -Edgewood (formerly Environmental Technologies Group, Inc):
The Bio-SeeqTM is the first portable, hand-held thermocycler capable of detecting both bacterial and viral pathogens -quickly and accurately using Polymerase Chain Reaction technology. It is highly specific, capable of detecting 1 CFU in as little as 20 minutes. Its small, ruggedized design makes it the perfect hand-held biological agent detector for Homeland Defense and military applications.
The Bio-Seeq ® is based on a prototype instrument that we had developed at LLNL, that we called the HANAA (hand-held, advanced nucleic-acid analyzer). The HANAA itself was one of a progeny of instruments that we developed, based on our original invention 4 of a silicon-sleeve-based chamber for thermal cycling.
To perform the selective amplification of DNA via the polymerase chain reaction, which takes place in an aqueous solution, one begins by raising the temperature of the reaction mixture to roughly 96°C, at which temperature each double-stranded DNA, known as the "substrate" DNA, separates into two single strands. One, then, cools the solution to a specific temperature such as 57°C, depending upon the details of the target sequence, which permits reaction the single-stranded DNA primers* to form double- seconds. A photograph of the HANAA is shown in Figure 3 . For a detailed report on HANAA, see reference 11. One lesson that came from the extensive beta testing was that the operating conditions that were required to achieve the high-performance PCR illustrated in the data of Figure 2 were not suitable for general field use. In order to achieve the most rapid PCR, it is necessary to drive the temperature of the silicon sleeve to a set point that is above the boiling point of water for a few seconds and to drive its temperature to a point below the lower set point (below 57° C, for example).
Programming the temperature controller to execute such over-driven" conditions for every possible assay was not feasible, at least within the short time frame of commercial development, so that a longer time to perform the temperature cycling is presently utilized in the Bio-Seeq ® . Also, the HANAA attempted to use the resistance of the platinum thin-film heater, itself, as the temperature sensor for the control circuitry, and the Bio-Seeq employs a separate temperature-sensing element. Eh, 10^6/ml, chmbr2 Eh, 10^6/ml, chmbr3
